Introduction: Overexpression of Human Epidermal Growth factor Receptor-2 (HER-2) is one of the most important prognostic and predictive factors of breast cancer, observed in 25% -30% of breast carcinoma patients leading to poor prognosis and feasible anti HER-2 antibody drugs. The objective of this study was to evaluate the HER-2 frequency in target population and its correlation with histologic grade as well as tumor pathology, estrogen receptor (ER) and P53 in our patients. Methods: A total of 300 cases (all female) aged 24-80 year, were randomly selected from patients who were admitted in two of the Tehran University of Medical Sciences affiliated centers (Emam Khomeini Cancer Institute and Shariati hospital) over a 2-year period (2013)(2014). Assessment of tumors for HER-2, P53, ER, pathological type and histologic grade was performed. HER-2 over expression defined as three plus (+++) in immunohistochemistry (IHC). Results: The mean age was 49.6±11 years. HER-2 over expression was seen in 34% of the patients. Significant correlations were found between HER-2+, P53+ and high histologic grade and ER (P<0.05). However, there was no significant correlation between HER-2 and pathologic type of tumors in our study. Conclusion: Co-expression of several poor prognostic biomarkers in breast cancer (HER-2 +, P53 +, ER-, high grade) may predict more aggressive phenotype, worse disease and lower overall survival in these patients. 
Introduction
Breast cancer is the most common invasive cancer in women, including nearly 23% of invasive cancers and 16% of all female cancers. The incidence, 18-78 per 100,000 women, varies greatly around the world, lowest in lessdeveloped and greatest in the more-developed countries. Primary risk-factors include female sex and older age. Other potential risk factors include genetics, lack of childbearing or lack of breastfeeding, higher levels of certain hormones, certain dietary patterns, and obesity. Furthermore, recent studies have indicated that exposure to air pollution is a risk factor for the development of breast cancer [1] [2] [3] .
Along all other cancers, breast cancer is also categorized by the standard Grading and Staging method. Grading compares the appearance of the breast cancer cells to the appearance of normal breast tissues. Normal cells in an organ like the breast become differentiated, meaning that they take on specific shapes and forms that reflect their function as part of that organ. In cancer, the cells that would normally line up in an orderly way to make up the milk ducts become disorganized. Cell division becomes uncontrolled. Cell nuclei become less uniform. Pathologists describe cells as well differentiated (low grade), moderately differentiated (intermediate grade), and poorly differentiated (high grade) as the cells progressively lose the features seen in normal breast cells. Poorly differentiated cancers (the ones whose tissue is least like normal breast tissue) have a worse prognosis [4] [5] .
Furthermore, in the last 2 decades, several biomarkers have been founded to be associated with breast cancer. Chemical messengers such as hormones bind to receptors, and this causes changes in the cell. Breast cancer cells may or may not have three important receptors: Estrogen Receptor (ER), Progesterone Receptor (PR), and Human Epidermal growth factor Receptor-2 (HER-2) [1] [2] [3] [4] [5] .
ER+ cancer cells depend on estrogen for their growth, so they can be treated with drugs to block estrogen effects (e.g. Tamoxifen), and generally have a better prognosis. Untreated, HER-2+ breast cancers are generally more aggressive than HER-2-breast cancers, but HER-2+ cancer cells respond to drugs such as the monoclonal antibody Trastuzumab (in combination with conventional chemotherapy), and this has improved the prognosis significantly. Cells that do not have any of these three receptor types (estrogen receptors, progesterone receptors, or HER-2) are called triple-negative, although they frequently do express receptors for other hormones, such as androgen receptor and prolactin receptor [6] [7] [8] .
Therefore, regarding the great importance of breast cancer prognosis and its known relation with HER-2, and furthermore, regarding the newly introduced chemotherapy targeting HER-2, the aim of this study was to evaluate HER-2 frequency in target population and its correlation with histologic grade as well as tumor pathology, ER, and P53 in our patients.
Methods 2.1. Subjects
This is an analytical cross sectional study; conducted on all patients, complaining of breast lumps, and following by a pathology-confirmed diagnosis of breast carcinoma, to the surgery day clinic of Tehran University of Medical Sciences affiliated hospitals (Imam Khomeini and Shariati hospital, Tehran, Iran) from December 2013 to December 2014. Using the registration data, 1502 patients were enrolled; however, 686 individuals were included in our random selection by excluding patients with incomplete information. Furthermore, patients with other chronic diseases, other types of diagnosed carcinomas and other breast pathologies were also excluded from our study. Regarding the sample size calculation formula for finding a proportion, [n=z2 P(1-P)/d2] and standard constants (alpha=0.05 and beta=0.2) a proportion of 0.5% for breast cancer and 25% prevalence of HER-2 positive according to WHO reports, 300 patients were randomly selected. Demographic information was collected through computer database. Regarding ethical issues and research standards, all patients who participated in this research provided written consent forms.
Tumor Characteristics
The HER-2 was evaluated by immunohistochemistry (IHC) method according to the fluorescent staining. All sections were categorized into four subgroups: negative, +, ++ and +++). In our study, patient with HER-2 level of +++ was considered as positive. Furthermore, ER and P53 situations were also evaluated by different IHC methods, categorizing them into positive and negative states.
We used histologic differentiation to categorize the severity of the disease. Two expert pathologists evaluated all the sections and the histologic grade of the tumor was recorded according to Bloom and Richardson differentiation [9] : well differentiated, moderate differentiated and poorly differentiated. Furthermore, all pathology reports included the type of carcinoma: invasive ductal carcinoma (IDC) and invasive lobular carcinoma (ILC). Other rare types of cancers including, in-situ forms, tubular and papillary carcinomas were excluded from our data collection.
Statistical Analysis
Data analysis was done by Statistical Package for the Social Sciences (SPSS, Chicago, Illinois, USA) software version 11.5. Normality of data was checked by ShapiroWilk test. Student t-test and Mann-Whitney test were done for the comparison of quantitative variables. Qualitative variables between the two groups were compared by Chisquare test. P value less than 0.05 was considered to be statistically significant.
Results
The population of this study consisted of 300 women with a mean age of 49. Results demonstrated that significant differences was found between HER-2 positivity and tumor grade (Grade I, II and III: 13.3%, 38.2% and 34.1%, respectively; p=0.033). Significant differences was also found between grade I with grades II and III. However, grade II and grade III HER-2 positivity rate did not differ significantly. Significant difference was found in ER and P53 positivity and HER-2 positivity: 48.6% ER positive vs. 25.9% ER negative in HER-2 positive patients, p<0.001; 43% P53 positive vs. 27.9% P53 negative in HER-2 positive patients, p=0.007.
For better analysis, we categorized patients in two groups: grade I, and grade "II and III". In Logistic regression analysis in patients with positive HER-2, the rate of grade II and III had a 6.2 fold higher prevalence (CI: 1.831 -21.138, p=0.003) in P53 positive patients. However, in HER-2 negative patients, the Odd's Ratio was 3 (CI: 1.126 -9.197, p=0.045). Our results did not demonstrate any significant predictive correlations between ER and HER-2.
Discussion
Our study was a prevalence description of known pathology's biomarkers of breast cancer in 2 cancer referral centers in Iran. Regarding our results, HER-2, P53 and ER positivity increase, relating to cancer grades. The main results were in accordance to other similar studies worldwide. However, as we did not have a baseline description in the Iranian breast cancer society -as far as our knowledge -the aim of this study was to evaluate HER-2 frequency in the target population and its correlation with histologic grade, tumor pathology, ER and P53.
According to the high prevalence of breast cancer in women and its negative impact on their physical and psychological life, improving prognosis has a high importance in these patients. In addition, estimating life expectancy can play an important role in answering patients. Therefore, finding a way to estimate patients' prognosis is one of the most important fields of research; pathologic and serum biomarkers as the first to explore [10, 11] . E-erb B2, i.e. HER-2, was discovered to be related to breast cancer in 1989, demonstrating that higher HER-2 expression correlate with poorer prognosis and higher rates of recurrence [7, 8] . Some chemotherapy drugs such as Tanstuzumab target HER-2 are effecting in controlling breast cancer. However, these drugs can only act on tumors with high presentation of HER-2 on malignant cells. Tests are usually performed on biopsy samples obtained by fine-needle aspiration, core needle biopsy, vacuum-assisted breast biopsy, or surgical excision.
Immunohistochemistry is used to measure the amount of HER-2 protein present in the sample. Alternatively, fluorescence in situ hybridisation (FISH) can be used to measure the number of copies of the gene which are present [8] .
The prognostic impact of HER-2 positivity is lower in node-negative compared with node-positive women. HER-2-positive tumors also contain p53 abnormalities, tending to be hormone receptor and bcl-2 negative, have lymphoid infiltration (LI) and a high mitotic index. Patients with LI who are HER-2 positive have a better prognosis than those who are HER-2 negative, whereas HER-2 positive patients without LI have a significantly worse prognosis than HER-2 negative patients. Morphological and biological alterations appear to identify categories of breast tumors [5] [6] [7] .
There are several studies conducted regarding ICH biomarkers in breast cancer. In a study conducted in Alabama University, USA, a 15-year follow-up demonstrated that over expression of HER-2 and P53 is highly associated with breast cancer's clinical and pathological outcome [12] . Another study conducted in Japan in 2003 demonstrated co-expression of HER-2 and showed that P53 can better predict patients' outcome comparing with only one positive biomarker [13] . Both studies demonstrated that higher HER-2, ER and P53 expression is correlated with higher tumor grades. Furthermore, an Australian [14] and a Spanish [15] study demonstrated higher Biomarker expression is associated with higher tumor grade; which represents that higher HER-2, ER and P53 tumors accounts for poorer prognosis.
The most important study regarding HER-2 expression in Iranian Breast cancer was conducted by Keyhani et al [16] . In this review article 22 studies were included and 3,033 patients were evaluated, 1,350 were diagnosed as HER-2-positive by IHC. The mean percentage of HER-2-positive patients was 44.5%, which is higher than that recorded in international statistics. IHC HER-2 testing has been performed in Iran for over 10 years. Similar to many other countries, before establishment of an infrastructure for IHC diagnostic tests, HER-2 testing was routinely performed in Iran. Our study showed that the statistics reported from Iran varied widely; for instance, the rate of HER-2-positive cases varied from 23.3% to 81.0%.
Conclusion
The objective of this study was to evaluate HER-2 frequency in target population and its correlation with histologic grade as well as tumor pathology, ER and P53 in our patients. The study shows that 34% of Iranian cancer patients were HER-2 positive. Significant relation was found between HER-2 positivity with ER and P53. In Logistic regression analysis in patients with positive HER-2, the rate of Grade II and III had a 6.2 fold higher prevalence in P53 positive patients; however, in HER-2 negative patients, the Odd's Ratio was 3.
